In 1946, Mendelson 1 showed that pulmonary complications and death could arise in pregnant women because of aspiration of gastric contents. Since then, prevention of aspiration of gastric contents has contributed significantly to a decrease in maternal deaths. Aspiration of gastric contents also impacts other areas of anaesthetic practice, particularly emergency surgery. Warner and colleagues 2 demonstrated in a large series from the Mayo Clinic that no aspiration occurred in pregnant or post-partum women (probably because of the routine use of prophylactic measures), while both its occurrence and severity were significant in emergency procedures. An important risk factor for aspiration is gastric volume, determined in large part by gastric emptying. Unfortunately, measuring gastric volume over time is not easy, and scintigraphy has remained the gold standard technique for many years. 3 However, because of cost, radiation exposure, and the need for specific equipment, this technique has remained largely restricted to research purposes. Ultrasound has progressively emerged as a useful replacement because it is cheap and can be performed at the bedside. 16 As milk can curdle in the acid stomach environment, it can then act more like a solid, thus delaying gastric emptying. Gastric ultrasound can be of use as visualization of very small particles is possible with current ultrasound machines. Studies such as those by Okabe and colleagues show that our research agenda is far from complete. Owing to the simplicity and non-invasive nature of ultrasound gastric volume assessment, this easy-to-learn technique can help in at least two ways. First, as discussed above, additional studies on gastric physiology could be done to refine and extend our knowledge, including both general mechanisms of gastric emptying and the various physiological situations (solid food, pregnancy, post-partum, children, sleep, etc.) that might be useful in anaesthetic practice. Ultrasound assessment of the stomach could also be useful in routine clinical practice. Fasting guidelines exist, but unfortunately, we often face situations in which they are unhelpful. For instance, the ability of diabetic patients to eliminate gastric contents is said to be delayed because of autonomic gastroparesis. Up to 50% of diabetic patients have altered gastric emptying and the predictive value of clinical symptoms is low. 17 Interestingly, in most cases, the delay is modest and in some patients, gastric emptying is accelerated. Therefore, how do we determine which diabetic patients have significant gastroparesis and which are at risk on an individual basis? Studies performed in anaesthesia (i.e. after several hours of fasting) do not demonstrate with certainty the best course of action. Some show that solid particles remain in the stomach after a normal fasting period, 18 but clinical practice does not suggest an increased risk. 19 Similarly, morbidly obese patients are a cause of concern for the anaesthetist. Delayed gastric emptying has traditionally been an important preoperative factor to consider even in elective surgery, but more recent studies have shown that obese patients usually have a normal preoperative gastric volume. 20 Of particular concern are patients who have previously undergone anti-obesity surgery and now require another procedure months or years later. One feels that these patients are at risk, but this may not always be the case. The anaesthetic literature would suggest these patients are at increased risk, 21 but is unhelpful in individual situations.
Using rapid sequence induction for all the aforementioned 'grey area' situations or for all urgent surgical procedures requiring general anaesthesia is one potential strategy. This procedure does however place the patient at risk of complications and is therefore difficult to promote universally. So what then are the options? The use of ultrasound to assess gastric contents may well be the way ahead. Measurement of antral cross-sectional area is easy to learn: 30 examinations are required to ensure competence. 22 It is more than likely that the complex formula currently used to estimate gastric volumes from antral cross-sectional area measurement 23 will soon be available as a mobile phone application to facilitate interpretation of readings taken from portable ultrasound devices. As ultrasound becomes more widely used, the competence and understanding of this modality will naturally increase. All of the above suggests that routine ultrasound measurement of gastric contents will become part of our practice each time, there is any doubt as to residual gastric volume and the optimum strategy to avoid aspiration. Perlas and colleagues 24 described a simple clinical score to classify patients with regard to their gastric content and predict their risk of aspiration. This study was performed in fasted patients before scheduled surgery, but the use of ultrasound in patients undergoing emergency surgery would certainly help to determine individual risk and subsequent prophylactic strategy. Recently, Bouvet and colleagues 25 showed that after induction of general anaesthesia and before tracheal intubation, positive pressure ventilation applied with 15 cm H 2 O achieved adequate ventilation, while ultrasound more often detected gastric insufflation than did auscultation. In the intensive care unit, ultrasound has been used to confirm nasogastric tube placement 26 and has also been shown to provide accurate antral area measurements. 27 Ultrasound assessment of gastric content and volume has some limitations. Although antral area is visible in a very large proportion of subjects after fluid ingestion, it can be difficult to distinguish when the stomach is empty (leaving doubt between possible technical failure or a genuinely empty stomach). Placing the patient in the right lateral decubitus position is often helpful. 28 After solid food ingestion, air can limit the ability to see the posterior wall and thereby to calculate antral area surface area. Wong and colleagues 29 did not suggest any difficulty in measuring antral area in pregnant obese patients (mean pre-pregnancy BMI 42) nor did a recent study in which gastric ultrasound assessment was used satisfactorily in 60 fasted severely obese patients. 30 Schmitz and colleagues 31 found a significant correlation (r 2 ¼0.6) between cross-sectional antral area and a calibrated volume of drink in children, but these authors suggested that their results could be misleading.
Others have found the technique useful and accurate. 32 Finally, Kruisselbrink and colleagues 33 recently demonstrated that ultrasound assessment of gastric volume by anaesthetists is highly reproducible. These are examples of recent applications of stomach ultrasound imaging applied to anaesthesia and intensive care medicine. After a long period of validation, 34 there can be no doubt that its clinical application will continue to grow. Use it often: it is simple and it works.
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